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Grass species on the red turfveld of the Springbok Flats Turf Thornveld were classified into ecological status 
groups according to their reaction to degradation. Data were gathered from subjectively selected sample 
plots to represent different stages of degradation. The Detrended Correspondence Analysis ordination 
technique was applied to the data, the object being to identify degradation and other possible gradients. 
Species frequency curves were fitted statistically to the gradient. The frequency curves were used to classify 
grass species into ecological status groups. Indicator species of different stages of degradation are proposed. 
Grasspesies op rooi turfgrond in die Turfdoringveld van die Springbokvlakte is geklassifiseer in ekologiese 
statusgroepe volgens die spesies se reaksie op degradasie. Data is versamel vanaf subjektief geselekteerde 
monsterpersele om verski llende stadiums van degradasie te verteenwoordig. Die 'DECORANA' ordenings-
tegniek is op die data toegepas om degradasie en ander moontlike gradiente te identifiseer. Frekwensie-
krommes is statisties gepas op die degradasiegradient. Frekwensiekrommes is gebruik om grasspesies in 
verskillende ekologiese statusgroepe in te deal. Indikatorspesies van die verkillende grade van degradasie 
word voorgestel. 
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Introduction 
Little research has been done on the ecological status of 
grass species in the savanna biome of South Africa. The 
lack of information on the ecological status of grass species 
is ascribed to the extensive and heterogeneous nature of the 
savanna area (Friedel & Blackmore 1988). The complex, 
and often poorly understood interaction between the grass 
layer, the woody component and various habitat and envi-
ronmental influences, might be another factor deterring 
pasture scientists from doing this type of research on the 
grass layer in the savanna biome. 
The development of effective and scientifically based 
veld management policies requires a sound knowledge of 
veld condition, grazing capacity and ecological status of 
grass species on the degradation gradient (Van Rooyen et al. 
1991). The only information available concerning veld 
condition assessment and ecological status of grass species 
in the Springbok Flats, is that of Friedel and Blackmore 
(1988), from the Towoomba Research Station near Warm-
baths in the northern Transvaal. Veld condition assessment 
in the Springbok Flats, based on the reaction of grass 
species in other areas, would be unsound, as grass species 
differ in their reaction to grazing in different areas and 
different topographical localities (lanse van Rensburg & 
Bosch 1990). 
The aim of this study was to use data from an extensive 
representative area on red turfveld in the Springbok Flats 
Turf Thornveld (Acocks 1988), using the method of a single 
sampling period (Bosch & lanse van Rensburg 1987; lanse 
van Rensburg 1987; Friedel & Blackmore 1988; Van Rooy-
en et al. 1991), to classify species into ecological groups, 
according to their perceived response to degradation 
gradients. 
Study area 
The study area represents red turf soils in the southern part 
of the Springbok Flats Turf Thornveld (Veld Type 12, 
Acocks 1988), mostly on the Ae19 land type. Soils of the 
Ae19 land type are usually red with a clay content varying 
from 25 to 65% in the A-horizon and from 25 to 55% in the 
B-horizon (Land Type Survey Staff 1988). The altitude 
varies from 1050 to 1100 m and the area is generally flat, 
with slopes not being more than 2%. Average annual rainfall 
is approximately 602 mm, mostly falling between November 
and lanuary (Land Type Survey Staff 1988). 
Data were collected from sites on privately owned agri-
cultural land, distributed over the entire southern part of the 
Springbok Flats Turf Thornveld. 
Methods 
Fieldwork 
Data were obtained from 28 sites on red turfveld to 
represent various degrees of degradation. Distance from 
watering points, ungrazed areas, fence line effects (Bosch & 
lanse van Rensburg 1987; lanse van Rensburg 1987) and 
grazing history were used to select veld in various stages of 
degradation. Four subjective classes of veld degradation 
were used: class 0, underutilized; class 1, lightly grazed; 
class 2, moderately grazed; and class 3, severely overgrazed. 
Totally underutilized sites were rare, and vegetation in 
perceived good condition was mostly classified in class 1. 
Nearest plants were recorded at 200 points at each site, 
modifying the wheel point method (Tidmarsh & Havenga 
1955) by walking with a thin steel rod and placing the point 
on the ground every second step, and recording the nearest 
plant to the striking point of the !"od (Mentis 1981). The 
micro-habitats under trees were avoided, thereby attempting 
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to eliminate most of the direct effects of the woody compo-
nent on the grass layer. Habitat factors such as stoniness on 
the soil surface, geological formation and percentage clay in 
the soil, are relatively uniform within this land type, and 
should therefore not influence the distribution of the species. 
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Figure 1 Scatter diagram of all sample plots, ordinated by 
means of DECORANA (Hill 1979). 
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Data analysis 
Data analysis was done by using the Detrended Correspon-
dence Analysis (DECORANA) ordination technique (Hill 
1979). A degradation gradient was identified on the X-axis 
of the resulting ordination diagram. by assessing the ordi-
nated positions of sample plots of known degradation status. 
The location of the degradation classes are illustrated arbi-
trarilyon the ordination diagram (Figure 1). 
Species frequency curves were fitted to the gradient on 
the ordination diagram, using the polynomial regression 
technique (IMSL 1987). to identify reaction trends of grass 
species to the gradient (Figure 2). These results were used to 
classify species into ecological status groups. R-square 
values were calculated (Statistical Graphics Corporation 
1986), to suggest possible indicator species for different 
stages of degradation (Figure 2). 
To determine the species composition of the recognized 
degradation classes, average frequency of each species 
present was calculated for each degradation class (Table 1). 
Results and Discussion 
A degradation gradient was clearly established on the X-axis 
of the ordination diagram (Figure 1). The gradient is de-
scribed qualitatively because of the lack of long-term data 
on grazing management. Sample sites representing degrada-
tion classes 0 and 1 are situated towards the left on the 
ordination diagram and those sites representing class 3 
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Figure 2 Changes in the frequency of different grass species along the degradation gradient. The X-axis indicates the degradation 
gradient and the Y-axis the percentage frequency of the species within the habitat. 
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Table 1 Plant species frequency in the degradation 
classes of Red Thornvelda 
Species 
Themeda triandra 
Cymbopogon plurinodis 
Sorghum versicolor 
Aristida bipartita 
Setaria nigrirostris 
Bothriochloa insculpta 
Heteropogon comortus 
Eragrostis chloromelas 
Eragrostis superba 
Hyparrhenia Jilipendula 
Aristida dijfusa 
Panicurn coloraturn 
Digitaria argyrograpta 
Cynodon dactylon 
Urochloa panicoides 
Urochloa mosambicensis 
Melinis repens 
Eragrostis lehmanniana 
Aristida congesta 
Tragus berteronianus 
Chloris virgata 
Brachiaria eruciJormis 
Under 
85.9 
3.0 
0.1 
0.1 
5.4 
2.3 
1.6 
0.1 
0.3 
Degradation Oass 
Light Moderate Over 
65.0 20.2 1.0 
0.8 
2.0 1.3 
1.0 0.1 0.8 
1.0 
15.4 
3.8 
3.8 
1.0 
0.4 
0.2 
0.8 
0.2 
0.4 
0.6 
41.0 
9.7 
4.8 
4.4 
2.8 
2.1 
1.2 
1.0 
1.9 
0.8 
2.2 
0.7 
0.3 
0.1 
0.3 
0.2 
10.3 
1.0 
2.0 
2.8 
0.5 
1.7 
0.5 
21.0 
19.3 
13.0 
5.5 
5.3 
4.1 
2.1 
2.0 
1.8 
• Only species with a frequency of at least 1 % in at least one class are 
given. 
(overgrazed vegetation) are situated towards the right 
(Figure 1). 
The species composition of the vegetation representing the 
four classes of degradation is given in Table l. 
Ecological classification of grass species 
The frequency curves of the grass species which were fitted 
to the degradation gradient, are shown in Figure 2. Due to 
the differences in relative X -axis length representing each 
degradation class, species were divided into categories as 
follows: species with the highest frequency in classes 0 and 
1 on the X-axis are classified in category I, species with the 
highest frequency in class 2 in categories 2 and 3, species 
with the highest frequency in class 3 are classified in cate-
gory 4. 
Although some species fit with low R-square values, their 
general trends on the gradient are still useful to identify their 
ecological status (Bosch & lanse van Rensburg 1987). The 
low R-square values can be ascribed to other habitat factors 
being more important than grazing in determining the fre-
quency of a grass species (lanse van Rensburg 1987), or to 
the low frequency of a species in all the sample plots. 
The grass species were grouped as follows according to 
their frequency curves: 
Category 1 
Species which are grouped into this category are most abun-
dant in veld which is lightly grazed, but they decrease in 
veld which is either under or overutilized. Species reacting 
in this way are referred to as decreaser species. Themeda 
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triandra and Cymbopogan plurinodis are grouped into this 
category. Themeda triandra also has a high R-square value 
(0.98), and is a good indicator of underutilized veld or light-
ly grazed veld in excellent condition. 
In a previous study performed in the Springbok FIats Turf 
Thomveld, Friedel and Blackmore (1988) also classified 
Cymbopogon plurinodis and Themeda triandra as decreaser 
species. Themeda triandra has mostly been classified as a 
decreaser (Foran et al. 1978; Tainton et al. 1980; Friedel & 
Blackmore 1988; Van Oudtshoom 1991), but also as an in-
creaser 2b (Bosch & lanse van Rensburg 1987; lanse van 
Rensburg 1987) in other areas . Cymbopogon plurinodis has 
also been classified as an increaser 1 (Tainton et al. 1980; 
Van Oudtshoom 1991). 
Category 2 
The frequency of species grouped into this category is low 
in veld in a good condition, but increases with light over-
grazing. These species are referred to as increaser 2a species 
(Vorster 1982; Trollope et al. 1990). In Red Turfveld, 
Bothriochloa insculpta, Heteropogon contortus, Eragrostis 
chloromelas and Sorghum versicolor are grouped into this 
category. 
Both Bothriochloa insculpta and Eragrostis chloromelas 
are usually classified as increaser 2b or 2c species (Van 
Oudtshoorn 1991). 
The grouping of Heteropogon contortus into this category 
corresponds with results of Friedel and Blackmore (1988) 
for the mixed bushveld of the Northern Transvaal, but 
differs with results of lanse van Rensburg (1987), who 
classified this species as decreaser or increaser 2b for some 
parts of the grassland biome. Heteropogon contortus has 
often been classified by other authors as a decreaser species 
(Foran et al. 1978; Tainton et al. 1980; Bosch & lanse van 
Rensburg 1987) and is therefore considered as being of vari-
able ecological status by Van Oudtshoom (1991). 
lL is interesting to note that Bothriochloa insculpta which 
attained high frequencies of 41 % in sample plots in veld 
which was grazed moderately to severely, was not mention-
ed in the study of Friedel and Blackmore (1988) for the red 
turfveld. The reason for this difference can possibly be 
ascribed to habitat differences. 
Category 3 
This category includes grass species which are absent in 
well-managed veld, but increase in frequency with moderate 
overgrazing. Species in this category are also referred to as 
increaser 2b species (Vorster 1982; Trollope et al. 1990). 
Eragrostis superba and Aristida diffusa are classified in this 
category. 
Eragrostis lehmanniana, Urochloa mosambicensis and 
Melinis repens attain their highest frequencies at moderately 
grazed to severely overgrazed sites (Figure 2). These species 
may therefore be classified in either category 3 or category 
4 (increasers 2b or 2c). 
Friedel and Blackmore (1988) classified Urochloa 
mosambicensis as being an increaser 2c species. Van Oudts-
hoom (1991) classified Eragrostis lehmanniana as an 
increaser 2b or 2c. Aristida diffusa was classified by Bosch 
and lanse van Rensburg (1987) as an increaser 2a. It was 
also classified as an increaser 2c by Van Oudtshoorn (1991). 
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The other species in this group are mostly considered as in-
creaser 2c species (Van Oudtshoom 1991). 
Category 4 
This category refers to grass species which are absent in 
veld that is underutilized or lightly to moderately grazed, but 
which increase with severe overgrazing. Species in this cate-
gory are referred to as increaser 2c species (Vorster 1982; 
Trollope et al. 1990). In this study, the following species 
reacted as increaser 2c species: Urochloa panicoides. 
Chloris virgata. Tragus berteronianus. Aristida congesta 
subsp. barbicollis and Cynodon dactylon. 
This grouping corresponds with Van Oudtshoorn's (1991) 
classification, with the exception of Cynodon dactylon, 
which he considered as an increaser 2b. Chloris virgata and 
Urochloa panicoides were not mentioned by Friedel and 
Blackmore (1988), but they classified Cynodon dactylon and 
Tragus berieronianus as increaser 2c species, and Aristida 
congesta subsp. barbicollis as an increaser 2b. 
It is interesting to note that Eragrostis lehmanniana and 
Chloris virgata act as decreaser species in the drier Kalahari 
region (Van Rooyen et al. 1991), but tends to become 
increaser 2b or even 2c species in the wetter eastern parts of 
southern Africa. This indicates that some pioneer species in 
wetter parts of southern Africa may be climax species in 
drier parts. 
Indicator species for veld condition 
As the R-square value of a species is an indication of the 
degree to which its distribution is affected by grazing (Janse 
van Rensburg 1987), a conclusion is that the species with 
high R-square values in each category, will be the best 
indicators of that specific degree of degradation. In all the 
under- to lightly utilized sample sites in this study, Themeda 
triandra was the dominant species. with an average 
frequency of 86%. In veld which was grazed lightly to 
moderately, Themeda triandra was still dominant, the 
average frequency being 65%, the second most frequent 
species being Bothriochloa insculpta with an average 
frequency of 15%. Themeda triandra is the best indicator 
for underutilized veld, with an R-square value of 0.98. 
Themeda triandra can also be used as an indicator of veld 
that is lightly grazed and in good condition. Bothriochloa 
insculpta is the best indicator of veld that is moderately to 
heavily grazed, with an R-square value of 0.53. Eragrostis 
lehmanniana has the highest R-square value of species in 
category 3, the R-square value being 0.51. For category 4, 
Urochloa panicoides is the best indicator with an R-square 
value of 0.70. Indicator species can be a useful tool for 
farmers, to indicate the approximate condition of the veld. 
The problem with estimating veld condition by using only 
indicator species, is that early changes will not be noticed, 
and degradation will be left to continue for an unnecessarily 
long period. 
Variation along the Y-axis 
Distribution of the sample sites along the Y-axis of the 
ordination increases progressively towards the right-hand 
side of the ordination diagram, where three distinct pioneer 
plant communities can be recognized. A dispersion of sam-
ple sites along the Y-axis of the ordination usually implies 
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Figure 3 The distribution of species dominance in the different 
classes recognized on the ordination scatter diagram . • , Themeda 
Iriandra; 0. Urochloa rrwsambicensis; +. BOlhriochloa insculpla; 
. , Urochloa panicoides; x, Cynodon daclylon. 
greater floristic variation in vegetation caused by other 
habitat factors (Janse van Rensburg 1987). According to 
Van Rooyen et al. (1991), different vegetation types will 
often revert back to the same type of pioneer community 
when overutilized. However, this result suggests that the 
vegetation of the Springbok Flats Red Turf Thornveld de-
grades into different pioneer communities, dominated by 
Cynodon dactylon. Urochloa panicoides or Urochloa 
mosambicensis (Figure 3). This is probably due to habitat 
differences not detected during this survey. 
Conclusions 
Categories used in this paper mostly correspond to those 
used by other authors (Foran et al. 1978; Tainton et al. 
1980; Vorster 1982; Bosch & Janse van Rensburg 1987; 
Janse van Rensburg 1987; Van Rooyen et al. 1991). Only 
the names given to the categories differ slightly between 
authors. Some authors also used more categories. Fourie and 
Du Toit (1983) separated category 1 into species increasing 
with moderate under-utilization and species increasing with 
severe under-utilization. 
Compared to other areas, some dissimilarities do, how-
ever, occur in the classification of the grass species into 
ecological status groups. This phenomenon was recognized 
as more information about ecological status of species 
became available (Janse van Rensburg & Bosch 1990). 
Variation in species reaction is usually ascribed to habitat 
differences or to ecotypic variation (Janse van Rensburg 
1987; Van Rooyen et al. 1991). Another factor which can be 
considered, is the specific floristic composition of the grass 
layer. Feed preferences might playa role in the different 
reactions of grass species in different areas. A certain 
species might be grazed extensively in one area, but because 
of the presence of some other highly preferred 'buffer' grass 
species in another area, it occurs in relatively smaller 
amounts in the diet of herbivores. The reaction of the 
species LO grazing will then not only be a function of its 
inherent potential to resist grazing, but also a function of the 
other palatable species occurring in the area. 
Whatever the causes of the different reactions of grass 
species to grazing intensity in different areas, the importance 
of independent studies for different areas and different 
habitats is evident. Veld condition and grazing capacity can 
S.AfrJ.Bot., 1993, 59(1) 
no longer be derived from extrapolations of generalized 
reactions of grass species to grazing. 
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